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Columbidae General Relativity

‘Columbidae is a bird family consisting of doves and pigeons. It is the only family
in the order Columbiformes.” [1]

Figure 1: Pink-necked green pigeon [2].

Biological Information

Domain Eukaryota

Kingdom  Animalia
Phylum Chordata

Class Aves

Clade Columbimorphae

Order Columbiformes

Family Columbidae

Type genus Columba

This box is styled differently compared to the others. To make such changes
persistent across the whole poster, we can use these functions:

#pop.update-poster-layout(...)
#pop.update-theme()

Peace of Posters Documentation

You can find more information on the documentation site under
jonaspleyer.github.io/peace-of-posters/ .

cellular_{R}aza - Novel Flexibility in Design of Agent-
Based Models in Cellular Systems

Jonas Pleyer’, Christian Fleck’
'Freiburg Center for Data-Analysis and Modeling

Agent-Based Models (ABMs) allow researchers to describe complex cellular systems in a mechanistic manner but can also abstra -known

processes. It is often desirable to exchange Iyp arts of the model e g changin gth spatial representation of cells from a spherical interaction potential to

an elliptical. Existin gt ols lack in ﬂ xibility and cannot change their internal representation of c II To solve these problems we created cellular raza, a
vel library that offers previously unknown fI blty mo d | design while retaining excellent performance.

Features
» Generic Progamming allows for

d

Branching patterns of Bacillus subtilis in 2D & 3D

* Modular
unparalleled flexibility * No inherent a mpt'
* Parallelized (via OS-threads and  + User has mpl ete t ol o
Domain-decomposition) ry parameter df ctio Ity
* Produces deterministic results F softwar (GPL 2.0)

Scaling Behavior

Scaling with Agent

Figure 2: Spatio-Temporal patterns inspired by [1, 2]. Cells (~500,000)
consume extracellular nutrients, grow, divide and self-organize into a
branched pattern. Brighter colors indicate higher nutrient concentrations.

2 Desktop? a = 7.9e — 05 P ! || 55 M 4
[} Laptop? a = 5.9e — 05 <
100 102 10° 10 10° 0 20 40
Number of Agents
. , . . o . Cell Sorting in 3D
Figure 1: (A) Linear fit f(z) = ax of scaling with increasing amounts of

agents. (B) Amdahl's Law with up to p = 98.6% parallelized parts of the -
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executed code resulting in a 21.5 times speedup.
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Cellular Properties as Rust Traits

Abstract traits are used to define cellular interactions via force mechanics. Figure 3: Cells wth p -specific interactions. The initially randomized
Users implement traits and obtain full control over cellular behavior. state (A) organ t |f nd the two species ge t separated (B).
pub trait Interaction<Pos, Vel, Force, Inf = ()> {
/// Get additional information of cellular properties (ie. for .
/// cell-specific interactions). For now, this can also be used Seml_vertex MOdelS
/// to get the mass of the other cell-agent. In the future, we
/// 11 probably provide a custom function for this. B
fn get interaction information(&self ) -> Inf;
/// Calc (velocity-d )
/// corr 1 position
/// By p ies, \ an
/// rela
eeeeeeeeeeeeeeeeeeeeeee (
self,
n_pos ,
n_vel B
t_pos ,
t_vel ,
inf f,
) Opti sult< 1

Figure 4: Freely motile semi-vertex models with (A) 6 and (b) 4 vertices.
Vertices attract each other but will be repelled once inside another cell.
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+ Stabilize user API * Restarting simulations

+ Additional backends (GPUS: MPI) + Advanced error hand“ng Temporal Patterns Generated byBacillus subtilis,” Sep. 1997, doi: 10.1006/jtbi.1997.0462

* Multi-Scale * Support common export formats [2] M. Matsushita, J. Wakita, et al., “Interface growth and pattern formation in bacterial colonies,” Jan
+ Stochastic processes (such as *.vtk files) 1998, doi: 10.1016/S0378-4371(97)00511-6.
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Figure 2: The poster from the thumbnail can be viewed at the documentation
website as well.

Bottom Boxes are displayed at the bottom of a page.

Einstein’s brilliant theory of general relativity starts with the field equations [3

GW -+ AgW = KT,

However, they have nothing to do with doves.

Peace be with you

Figure 3: ‘Doves [...] are used in many settings as symbols of peace, freedom or

love. Doves appear in the symbolism of Judaism, Christianity, Islam and

paganism, and of both military and pacifist groups.” [4].

Etymology

Pigeon is a French word that derives from the Latin pipio, for a ‘peeping’ chick,
while dove is an ultimately Germanic word, possibly referring to the bird’s diving
flight. The English dialectal word culver appears to derive from Latin columba
[5]. A group of doves is called a “dule”, taken from the French word deuil

(‘'mourning’) [6].

Fill space with a box

Notice that this box would not fill the entire space up to the bottom of the page
but we can stretch it such that it does so anyway.
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